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(57)Abstract: 

PROBLEM TO BE SOLVED: To enable printer control by 
a CPU even during data transfer by connecting a direct 
memory access(DMA) controller and a RAM through a 
local bus when continuously receiving image data from a 
host computer. 

SOLUTION: A laser printer 1 forms an image by 
controlling an image forming mechanism 2 and an engine 
controller 3 for controlling this mechanism according to 
image data and control data supplied from a personal 
computer PC 4 as the host computer. An interface I/F 
1 0 switches an interruption mode for supplying the 
control data supplied from the PC 4 through a CPU bus 
21 to a CPU 1 1 and a transfer mode for supplying the 
similarly supplied image data through a local bus 22 to a 
DMA controller 17. An arbitration circuit 15 allows 
access to a DRAM 16 due to either the CPU 1 1 or the 
DMA controller 17. Thus, the receiving processing and 
image forming processing of image and control data can 
be simultaneously performed. 
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ROMl 2. RAMI 3. :n>'i;?:/:3 :/ h n — y 1 4. 

[0 0 191 :=il^ hu.— y.3i^. ^f:i. BW^tlfcmiik 

1 0>^^L-CM«T'-^^Sff DRAMl e^M^ 
10 -r-^^^i-x DRAMl 6iw|&*ft^ttfcH^v='--<5?^gE 
^ W L T«-^>fklHl!lS 1 8 --^teil^-r -5 D M A =1 V h n — ^. 

1 7 m'^itm^i s{cx^i^^^fitLmwf-^i:- . 

1 9^<l^^i;tTV^6o 

[0 0 2 01 iM^^y^-y^^y^^ 0. ^-^^bim^i 

* 8. DRAMl 6. DMA^>^ h ^ 1 7(i. 

%}iy^^y^^yyr \ 9 2 4 T-g^jt^ti 

^^V-^^ y y^r 1 9'^:3L>^v^>^2 ^fifS-^S|2 

. [0 0 2 11 DRAMl 6t^. C PU 1 1 J; ST^ir 

>^^DMA=iv ht=i — ^ 1 7lrJ:6r^ir;^^^Rllfe{c 
C PU/<:^ 2 1 2 2 t COM:^ 

l;ig^«^$ttTi/>'5;6K «^±CPUI l.i:DMA=iVh 

XI — y \ 1 h ;6^RB#(::r ^.ir ;^-r/5 r ^ fiX# 
. T% l^^lelSSl 5>^:^^L-C.GPU/^X2 l i: P— ;^7/W< 

y^2 2 -Jrl^g^jg^^ttrt^^. ^#[HlKl 5(i. CPUl.. 

1 ^DMA=iv hn — 7 1 7 i:^ov^-f^^*^--::^t^:J:SD 

RAMI e-^t^T^-fe^^^rF^t^^o 
30 [00 2 21 /^*3, ri^- h p — ^ 3tODRAMl 

A S I C (ApplicationSpecified Integrate' 

d Circuit; -ffl^^^MlC) ^L-C. l^-^y-ifit^tiX 

[00 2 31 >^ — y =c>{ 1 0 fi. P C 4 ;6^^#tjs& 

#&"r'5f']«9 5A^^- K^s :P;C4i)^^W^^tl.^iii^x 
^^^DMA:=i> hP — ^ 1 7--tt^&-r6tsiJI^— 

40 ^mm^^^^^xmrn-r^. 

[0 0 2 41 ^:y^—yz^><:^ i ot^. cpu i l^os 

\f yV(Oy'—^^<y^^l [0 7, . 0 0 ] ClS^t 
U^/A^ 5 0^{i;tTl/^6o Uv^X^SO*^. CPUl 
W^L^oXZfuy^y'-^mm^^ty^. DMA=iVh 

p— ^ 1 7fi^>^>^—ya^><:^\ot^h^\;y^-::>f^i^^ 

V hOOSJ^ft^^ DRAMl 6--ifej^-r6S{-^!^^:* 

[0 0 2 51 :7ac>r;^ 1 o\^Kti^t\^^^^\^ 

50 #:(;?yiry hit -PRESET. P C 4 T^^^W^^tt^;^ 



5 ' : 

hn-:/m-^STROBE. Hl^ C?fcV^^^«^^'btt*& 
tt^^tt6 7^ Hff-^I OWR. OVV^Wt^h'^^^ 

ccMDcs. mi^mm^hm^^ti^^<^^^f^:^ii . 

-^CBG. CPUl l^^^^^^^tt. Uv^;^^ 5 0(DT 

'C S 1 . C P U 1 i i^:^ ^ 5 0 <D tpffi- 

8 h^^^'r6fc:2^>(7)^>>:/'irix^ hm^BTLC 
S 2. CPU'l l ^^i^e^ttJ^Stb. U->>>^^5 0(7)±fi6 
t:> h^^^-r'5fci60O^iy:?'iri^^ h{S-^BTLCS 
3. DMA^i^^ hn — ^ 1 7:^>^W^$:^b^ DMA:::i>^ 
hn — ^ 1 7(Ci:J9ilj^T'--^ l/^-r- h(7)DRAMl 6 

10 0 2 6] ^ ^y^ — 'y ot^^mti^fh^it^- 

Hn-:;fff^STROBE{Ct^§or. CPUl I JcfiJI? 

jZi^^/6^t6fiJtiiZ^^«-^STB I NT. r>MA^:yV 

n-^ 1 7tr J: ^) DRAM.l G ^mUf - (O^^^Wi 

fh-r^m^. m^m^i s\z.m\^x. ^--ijjvAT.i 2 

:^{t-^CBR. DMA^>^ hn — ^ 1 Td^Ur. Pl^ 
-T^-^ <^tej^<^M*&^lt'^i-^teil^^^Mt^C DM A E 
NA^d53r>S„ 
[0 0 2 7l ^-^-y'^.-;^ 1 Op^aS-C^^^tb^W 

'^ts >5r n ^ ft-^ S C L K B . . fij «9 sZ.^^- K h iKiH^ 

t?'r:^'>l^ hffl['^nft-^GMODECLR^:i5fe6o 
[0 0 2 8] .i^-if— if7)ibf^J-<^^"'C 

y ir:y h I C\^X^ yir.y h>ft#R E S E T^M ^^- 
. ir :y. hff-^RE S E T;6^W^^tbe ^ . D:7 y ry^y^ 
:t3^tl^'^- ^ #XLfI-*GMO D E i> ix^/k^ 

-r^X^ — :7 cn-r ;^ 1 0 e» C P U^<x 2 1 L 

(1. DMA=i> hn — y 1 7(:iJ:6DRAMl 6--(Dr 
^^;5^(ifT?^^:btl/^c?V^fc&:). CPUl lJiDRAMl-6 

[0 0 2 9] (gjaoo^J^-f ^ hlw^<5v^ 

«-:7y :y>^:7niy:/{;iSB«^tl.TV>'5IB-^P. C. D. 

V^^. Q«^. Jiffi^> Kiffi^^^^^-To 
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[0 0 3 0] rnVj^^"^— K(-431>^X. PC4d^^>^ h 

D-:/>(g^STROBE^W>'^-:7ai^x 1 0{::#^^ 
: f!]l9 5Z^^if-^STB I NT^W^^^-:7a.>r 

y^l Of)^hmtl^tl. CPUl 1 l;iffJ«9ii^3«|5;?)Mt^ . 

-So. g!i/>-cpc4^^^^>'^"^a.-r^ 1 0. cpuv< 
ys2i^^\^xmm&^mt>'rmmv'-^ t. -f^^^ 

[0 0 3 1] c pu 1 1 ^^s^^^b-f^^y^^T^— ^ ' 

iCt^^oT. JS^S^^t^^EOfH^-r^o ^7t. CPUll 
ti. n :y h »> 6 4KB — ^ 

\zMi-:>x. >r — 1 0 l^^^ hft^ I OW 
R>^:y:/irU^ h^f-^BTLCS 1. BTLCS 2. 
J BTLC S 3^tt*&-r^i:*l-x 8 fc':y ^.(07="-^^^;^. 
^^frbXUv^X^? 5 Ode 4KB^^3?-rO 0 F FFF 

. H^ir-^'h-r-Sc^v^x. cpuiij^. -r>'^-c7cii. 

20 ^><.l OiC^-zy^^U-iJ^ hft^GCMDCS. y ^ y\t 

OWR^W*&LXD:7y 5/7^:713 'y:/5 i(^:/W u- 
5/>^5 1 ;?»^^ffi;^^:rt6^- «9 #;l«-^GMOD E 

- K;5i5fg:^^tlTl/>-6rBltl. PC 4;^^f^*^^t^5v=- 
' ^fi. >-<5?— :7^^ X 1 0 t^h'^ — '^f^^^^y- 2 

2<^^U-CDMA=i^^hP^^ 1 7iC#tl&^t^6o 
[0 0 3 2] r<7)iRffiX% PC4d>^;^ hn-.>^{f#75S 
-r>^^-:7n.^xi Olc^^l^^tb^^. l-^M h@60PJ 

l^f^lHlSSl 5{3:/^x^*{t^CBRm;^b. DMA^v- 

hc3 — ^ 1 7 {ilJ:^ ;5!7/W^>«v 2 2^^L-r<7)DRA 
Ml 6(C]^-r6T^iry^^S*-r6o ^^X^^^f^CB 
RE31|£^UT^fflelKi 5;!i^f5^^;^«£fl3t^W{t-^CBG 

-r;^10(^. hn-:/>ft^STROBEl;i^l^XPC 
4;^^^Sjf Ufc:l^;^-f h cDIJ^t' — ^ ^DMA=i :^ ho 
-7 1 7i^:ttl&-r6^*l-. DMA^^VhP-^ 1 7t;i 
teiUI^^Mf -^CDMAENA^ai:^"t"6o DMA^^i^^h 
40 n — 7 1 7fi.- 2 2^^LX 1 ^'^-f h e ^0 

m^y^— ^^'^DRAMl 6--teillb. DRAMl 6 (^ff . 
-^(DT Y \yy^\C%^'ih^. l^^-f h(D®^:r'— ^^DR 
AMI 6--^SilS'f6tDMA=i.>' hci — ^ 1 7|i. teiJI 
^I^Tit^CDMAENDSr-f V'^^'-T^ai^y?^ 1 Ol;i#^*& 
•r-Sc eil|j^«'Tft-^CDMAENb^^#^^$tb6 t^^- 
^-^^zn-YX 1 Oil. /<X^:^ft#CBR>^^l^-r5p 
^f^. 5 OU. teil^^^Tm-^CDMAENDtC 

50 [0 0 3 3] PC4;J>^f>;^ hn-:/ft-^s 
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6 4KBC>iiJ^7='"-^;65DMA=»V hn — 7 1 7{;i 
J: D DRAMl 6-«te^$ti.6^. i^v?;^^ 5 dcD;^!> 

R7^i^t±i;^'^;h.6^. >^^-:7a.-r ^ i Ocod:7 y 
hUtf^th.^"^— K«l<9#;tft-^GMODE^5p 

[0 0 341 Kl;i4bn>X.. PC4??)>^ 

^ hn— ::?^^f-^STROBE*W>^^ — >'^^^ 1 0 

^-f i 0;&^e5tti;^$tt. cpul i\z.W\^^^^'^^'^^^~y 

h^o m^^XPC4p^^^>'^ — '7za^ 0. CPU 

^It^^-r hi^. 6 4KB^^:b-r®J^»y^"^^^^^CPU 
.1 1 l^m^^tl., 2\B]n(D6 4KB(Dmik'T — ^(D^iB 

>^j65ig^UTDMA:=iV hn — ^1 7(Cj:t) DRAM 

^*:)#;t^6o CPUl lit. fd«9 52^^^- FJ--^!9# 
t^-S-^l-^ 6 4 KBtT^M^T"— ^;^^i^^J£?'^< iE^{:^^ 

^(3:S^t^^^■CV^/itmf^; CPUl ifi.- PC4{;i>Ft 

[0 0 3 5] =^1^ h^ — y Sn. 64 

KBr't<Diij^v^-^OS{t^)ft«9jg-ro PC4a. 1 

: v^^CDM^t'-^^ ^ 6 4 K B CO:/n ^ t^l^Sd L 

P C 4 n^^— v^Khu <^0^/ P :y ^ (DiU^X — ^ilfS-f" 

'tmm'r-^^^ >^-y:r,-y. loizim^-r^. 

[0 0 3 6 1 ^-^^ 1 Olix DMA=3>hn 

% 4Y.B^^f)^mmf-^ ht\ ^>'^-:7ai<y<. 1 

tt6p t^<n^—!i/(om^'f-^t^^^^^^'^\^\t^ PC 4 
V' 4:^^3-rS"Ji»x - ^ co^dM - :7 a: ^ 
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Oi:i#*&$ti6o 
. [0 0 3 7] ^i^s ^l^^?^^^^si^ov^xI^&0>^"r6o -f■ 
:/^— :7a.^xi 0;^i^^CPU/^;^2 1^^L-C3k^— . 

v^^^t^rsy^Wx-^^i^cpu 1 1 c 

PUl Ifi. 3i^/v?:;-2{ri-5PJ^?i^j*i!)f^>lrW*&^^i: 
gptjx CPUl iii^:/v^:/^>^hn— y 1 4(:iiiJ 

>p-^ 1 4(ic pu 1 loj^^irtJioT^vi^ ^ 
[0 0 3 8] — cpui ifi. -r>'^— 

0 ^^LXDMA:^ h P — ^ 1 7 iC, DRAM 1 6 

^i^^t\.fmmff-^(r>m^^\^-^n^'^^. cp.ui 

1 CQjg^lCt^^oX. DMA:=iV hP — ^ 1 7tln— 
/^;;^2 2^:frUXDRAMl 6{^riJr-fer;^U. DRAM 

MAri^- hP — ^ i 7J^x DRAM 1 6 ^ 
^\ '7 4l^^'T^W.^'^\^. p— :5?7/W<>^ 2 2^^LX 
«-^^blel3Sl 8i;i^il^-r6o m^^t:[Hl5§l 8{"i. JE^$ 

7>r:^/^.y:7r 1 9.lctt#&i-6„. 7^^^/^5/>^t 19 

\t^m.2^^'k\^X:^>i^^y2\c^^'Y^. 
[0 0 3 9] Z.(OX.b\^\^X. :x.yV'l^1\C\t. ^V^v^ 

-y^-^Y^-y\ 4ii^^wmm^ii^. y^^^^yyn 
:$^(Dmm^f^mmmfj:t>ti^o cpuiiicj:^^ 

iyiyi^ 2(DU^it. C PU^<;^ 2 1 ^^\.XMfr.^ti. 
DMA:=i>^ |> n — ^ 1 7 Cl J: 6 pJ^-r — ^ (7:) D R A M 1 

m.x^^o . 

[0040] fj:is. _hfa^]te<0^^(C>3l/>X. P C 4 

3.>r^ 1 oii^^m^mc. c pu 1 1 tmn^'^K^. c 

PU>'^X 2 \t^m\(n>^^:^\C. DRAMl 6;55f2tg^^ 

(CDMA:=i^ hP"^ 1 7;*^^i^^^i-. p— ;^7/U>'^ 
40 7.2 2tm2<D/<:^\ZJ^^^-r^. ^fc. ±fSI^v^;^^5 

0;65r^->5?m^^^^l::. d:7 y 2/:/>^p ?/:/5 1 

■Sjo ' ■ •• 

[004 1]. 

i^i^\\z.mm(0^'y^y^\^^^^X\'%. ^^mwt^h'^^ 

^^e)B2 0O/<>^^^LXtei^^^--^^^;^t. teii^l^ 
50 \C^oX%2(D^^7.^^\^XW&^WL\^^^^f\^^. ^ 



M ir 

(6) 

[0 0 4 2] i^o-C. PJ^7^-^(?>Sif*-efeoXtx 
[O0 4 31 ^fc. tt*3S2(;i|E«t(^:7^y :/^{^:t^v^-C 

y'-^7b^ti^m^m\^x<>x^d.m^^<^mim^iv^m\^.- 

. [0-0 4 4] fi^o-t. ^as^gj^^^j^y 

x(omi^y'-^^mi^^ti^m\:^^^mmtmm'r^m 
. :[oo4 5] ^tc. ^ummi^yv^^im^i^'r^^^ 

i\ m^^mxt'^Xcr^nm.'f-^^V^lSLX.XiT-h 
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;^ X A^ft:(D^S^rBl pJt^ ^'cf ^ o 

[0 0 4 6] 

s<^^^x#6fci6. ^gis3^g;6^^*-r^7<^y (Oral- 
is crSig^^CT^^^iSc^^^i- ^ - ^ -e^ 5o >c ;t 

y >^^iayx^^-r 6 w ^ /6^^X'# 5o 

[0 0 4 7] !»*3S3lcfsSt<o:/y ^-^X{^. 

fe1g^l^^<^r^ir><.^. te5^^^(cJ:^||2(D/^jx^ 

[03] ±,Ui^-"f—y'V>^(om^v'—^^it^M^ 

mfy-r^^ 5 hx*>-^o 

[^^-^COlfeB^]. . ' . 

1 u-i?-'-:/y ^'^J' ' : 

2 :ii>^v^^^ ^ ' . ■ ..... . 

3 . ni< h . 

4 y;?--y-t-/l^=i>'fc"*^.— ^ - ■ 
10 -f >'^ — y'^-f :X , 

1 1 C PU 

1 5 mwm^ 

16 DRAM 

17 DMA=i > b ^ — 7 • . ■ ' 

2 1 CPU^^:^ . 
2 2 ;3?7/W<3^. 

5 0 U v?;^^ . . 
5 1 D^^y iy:/>'n 
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